Modulation of virulence gene expression by cell wall active antibiotics in Staphylococcus aureus.
To investigate the effect of subinhibitory concentrations of cell wall active antibiotics on virulence gene expression and biofilm formation in Staphylococcus aureus Newman and in laboratory strains. Promoter regions of spa, lukE and agr RNAIII were cloned upstream of a modified luxABCDE reporter. Using disc diffusion assays, the effects of antibiotics were observed on gene expression and quantitative real-time PCR was employed to confirm the results. Assays were performed to measure biofilm formation in wild-type S. aureus and respective spa-deficient and small colony variant mutants in the presence of subinhibitory concentrations of antibiotics. Expression of spa and lukE was stimulated by subinhibitory concentrations of penicillin and cefalotin, while agr RNAIII expression was not affected. Denser biofilms were formed by S. aureus Newman and its small colony variant in the presence of subinhibitory concentrations of cefalotin. Subinhibitory concentrations of certain antibiotics have been shown to stimulate virulence gene expression in S. aureus; this may alter the progression of infection and thus render antimicrobial therapy unreliable. The use of appropriate combinations of antibiotics might be an approach to avoiding this situation. Promoter-lux reporters are sensitive tools for studying the modulation of transcription by antibiotic inhibitors, and could be used to predict novel therapeutic combinations for the treatment of infection.